Bumblebee workers vary greatly in size, unlike workers of most other social bees. This variability has not been adequately explained. In many social insects, size variation is adaptive, with different-sized workers performing different tasks (alloethism). Here we established whether workers of the bumblebee, Bombus terrestris (L.) (Hymenoptera; Apidae), exhibit alloethism. We quantified the size of workers engaging in foraging compared to those that remain in the nest, and confirmed that it is the larger bees that tend to forage (X SE thorax widths 4.34 0.01 mm for nest bees and 4.93 0.02 mm for foragers). We then investigated whether large bees are better suited to foraging because they are able to transport heavier loads of food back to the nest. Both pollen and nectar loads of returning foragers were measured, demonstrating that larger bees do return with a heavier mass of forage. Foraging trip times were inversely related to bee size when collecting nectar, but were unrelated to bee size for bees collecting pollen. Overall, large bees brought back more nectar per unit time than small bees, but the rate of pollen collection appeared to be unrelated to size. The smallest foragers had a nectar foraging rate close to zero, presumably explaining why foragers tend to be large. Why might larger bees be better at foraging? Various explanations are considered: larger bees are able to forage in cooler conditions, may be able to forage over larger distances, and are perhaps also less vulnerable to predation. Conversely, small workers are presumably cheaper to produce and may be more nimble at within-nest tasks. Further research is needed to assess these possibilities. Bumblebees (Bombus spp.) exhibit an approximately 10-fold variation in mass within the worker caste, even within single nests (Alford 1975) . Other bee species that have been studied show far less variation in size, with generally less than a two-fold variation in worker mass within nests (Waddington et al. 1986; Ramalho et al. 1998; Roulston & Cane 2000) . The most obvious comparable instance of size variation in social insects occurs in some ant species. Here, the size distribution is polymodal and size is related to behaviour, with individuals of particular sizes specializing in particular tasks, a phenomenon known as alloethism. For example, in Atta leaf-cutting ants, the largest workers have enlarged mandibular muscles, and specialize in nest defence, mediumsized workers forage for food, and the smallest workers are adapted by their small size for working within the fungus garden (Wilson 1980) . The greatest known size variation occurs in the Asian marauder ant, Pheidologeton diversus, in which the largest workers have a mass 500 times greater than the smallest (Hölldobler & Wilson 1990) .
Our aim in the present study was to establish whether size variation in bumblebee workers has a similar adaptive explanation. Polyethism, the division of tasks among workers, is thought to be the key feature underlying the phenomenal ecological success of the eusocial insects (Wilson 1990) .
What causes size variation in bumblebee workers? In pollen-storing species such as B. terrestris, larvae spend most of their development in individual silk cells, and are fed directly on nectar and pollen mixes regurgitated by the adults (Alford 1975) . Thus, adults probably determine the size attained by each larva (Ribeiro 1994) . Some studies have shown that worker size increases through the season, but the change in mean size is small compared to
